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& tlojol = & (ISOMET 1000, Buehler, Germany) 2. & A ttalo] Tt
A% AlA (8mm x 3mm) 80 7 E A ZEA e} (Fig. la).

BaAls HFer] Ao 94 40 e EWES 123 % APF  gel
(Sultan, USA)Z B2 HAAEE AAsPa, 2L F2s & 2835}
= w4 AR B JEEd F= 43S Hrhshr] f1ste] B
S AFS AlH 40 M= 5% NaF =4 ®¥lYA] (V-Varnish, Vericom,

2 g

Korea)E B#}Al FWo =¥3:= & E AASFA T

Table 1. Materials used in this study

Materials Characteristics Manufacturer
APF gel 1.23% (pH 3.5) Sultan, USA
V-Varnish 5% NaF, TCP Vericom, Korea

Scotchbond Etchant 35 % phosphoric acid 3M ESPE, USA

Transbond XT

(orthodontic adhesive) light-cure composite 3M Unitek, USA

OptiMesh XRT

(metal bracket) upper central left Ormco, USA

2) A7 W9

(2-1) A1A A2 (Pre-treatment of bovine before bracket bonding)

J’—-! . ‘~‘,3| T
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(2-2) X-A 34 (X-ray diffraction, XRD) #
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g Axssy] Astel nebA AF Hge FAW YA} LA

(a) (b)

(c)

Fig. 1. Specimen used in this study: the bovine was punched and
cut to disk shape (a), bovine embedded in acrylic mold (b),
and bracket bonded to bovine embedded in acrylic molds

(c).

(2-4) A8 £ 2 (Post-treatment of bovine after bracket bonding)

BEpAls F23 AAa> 5% NaF &4 sty AZ 225 A3

A& sty



fool wel Al BREe] BF 47H4] Adds gidoer AgEs
(Table 2). BetAS H2g o)

< AdT (CTL, EXP-2)¢] 4
Hash & A4y Z74% A3 (SBS; shear bond strength)& 2 A 8}
g, ol M 23 A2 FHFE wisy Basidch. HeAd
glol B vz FAHS 48T (EXP-1, EXP-3)9] 49+
o V-Varnish (5% NaF)
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Table 2. Experimental groups (n=20) used in this study

Pre-treatment of bovine Post—treatment of bovine
Groups with APF gel before with Fluoride varnish after
bracket bonding bracket bonding
CTL no no
EXP-1 no yves
EXP-2 ves no
EXP-3 ves yes

(2-5) AGH AL = (SBS) 54

B AddAdddEE s Al 37] (Universal testing machine,
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ANAHE FAste] Fdaty aTHAE Fedon, 23w FAH
°] A& Student-t test2} Newman-Keuls multiple comparisons test (p=
0.01)& HA=3F3t).

(2-6) H=&A Z7FA4 (ARD #H7}

ol A

g8 BepAlo] AdddAdE 54 F Bapdlo] getd Ao HJ&
AWS AA v A (Nikon SMZ-U, Tokyo, Japan)o. & 5v] &hthd}o]
2] HAR Aol drE HEAA s BEsidn. ®m¥el e A
ZFA Z

| <kl we} Artun¥ Bergland (1984)¢] #AAlE H2bA] 7FA 5
(Adhesive remnant index, ARDE ©]&3to] H7lstd =d, H2A 7
A4 (ARD AA L ofefje} o] 4dA=E H53k3sk3 T,

score 0: 9% ol H2AZF Ae ol UA &S 4% (0%)
score 1: 9% EHo] HZAA|7F 50% ©]3t= Fe AF (< 50%)
score 2: X FHo H&ZA7F 50% o)A ¥ A (> 50%)
score 3: 92 TWHo| RE H2AT Fol 9= A9 (100%)

— 9 —



m. A+ 23

FUS AAH 5 obpAgstA] &g tixa CTLH 1.23% APF

143 dA-g g Ada- EXP-2¢9] XRD 4 23+ Fig. 2
grh. dzao s Akl () 242 dehil= v 2 (25.88°
32.05°% 49.50° B 5355°)7F #EEAT. AA EXP-2wolA = E35h
# (C) 2485 vehdl= =2 (2835°% 47.15° 2 5594%) ¢ &334 4
4 (F)= YWetll= 3= (32.17° 49.78°)7F 2= Sl

2) ARHAFE

i CTLS Bt Avya73E
AAYE AP EXP-29 B ASHAREE 486 MPag M
4 EUe Ba A4 Adde 4

13
ol #Z At (p<0.01).

[\
w
X
o>
o)
S|
e
W, K2 e

o)

Table 3. Results of shear bond strength test of experimental groups

Groups Mean = SD (MPa) Range (MPa)
CTL 13.27 = 3.77° 707 - 19.78
EXP-1 9.06 + 3.42" 6.01 - 19.26
EXP-2 4.86 + 2.65° 243 - 13.34
EXP-3 417 £ 1.72° 254 - 792

Note: the same superscript letters within the same column are not
significantly different (p>0.01).

HEd 29s =4 AARE dA2E AAeA FdA Bepal

B
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T B4 vYAIE ZXEY FAHYE AAG AT EXP-19 Ht
AVHAAEE 906 MPaSs Hol, AAalel TAE BT AAsA o
< txvt CTL BEvf Bapall JAAGE7 o= Ar Aase Ao 3z
HATH (p<0.01).
100
| non-treated bovine
80
g |
= 60
n i
C
& |
E 4]
E
T
£ 20
0 4+rrrrrrrrs URERMMLL R UL R 1
20 30 40 50 60
100 - H 2-theta
80 - c .
i APF gel treated bovine
;\3 i
2 604 HF
i ] H
& C
= 40
° |
-5- . H,F
© ] c
£ 20
0 4+—rrrrrrr UMMM UL R 1
20 30 40 50 60

2-theta

Fig. 2. XRD patterns of bovine with and without 1.23 % APF gel
treatment (C =CalF»,, H =hydroxyapatite, F = fluorapatite).
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vEA HzZ Aol HHES 123% APF 22 dAAegsta, 2
A Fole B2 viyAlE EXF Ads EXP-39] Wi duddEs

==

70
417 MPag& Hol, EXP-2 ¢ HuslgS o B4 vlUA R 3] dh
e HAAEY F93 AE A=EHA gt (p>0.01).

2) S AR AW FFRY AHAY ¥ (ARD B2

Beple] ARG AdS gEd XA Bepslo] debd A
A AMe AAdEvdoer wdste] A Wl Fshe HFAl &
]

Table 4. Adhesive remnant index (ARI) score of experimental groups

Adhesive remnant index scores

Group N
0 1 2 3
CTL 20 3 14 3 -
EXP-1 20 4 12 4 -
EXP-2 20 17 3 - -
EXP-3 20 19 1 - -

M

o o] B AR A TAYUZ A A FeA e gz
T A w2l HAAZE A3 AFeA 2 (ARI=0) A

£ 8

o) wo] H&A #ZE (ARI=2) AlHo] 3/HA L,
1470 AlFANME 20% vivke] H&ZA ZH{F7F (ARI=1) #HZF A

ANz AA )= shA FRAT B4 vpyA R T4
A Ak AT EXP-19] ARI @2 2w AR 43S 29

_12_



2o} 37 2

2 Aol HAAZE A RHA @i e 3ol #AHJL
(ARI = 0), EXP-2%= 3719 AlHA R 10% wwke] H2A7F 3457359
3 (ARI=1), EXP-3ollA &= ©X] 1712 AlHA AT 10% w|vke] H2HA|

7F A= Aol R E T

ARI = 0 (0% remnant) ARI = 1 (10% remnant)

ARI = 1 (40% remnant) ARI = 2 (70 % remnant)

Fig. 3. Picture of bonding interface between bracket and bovine of
specimens after shear bonding test for EXP-1.
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AR JA P o], HdelA HA ggE F Adotal oAk (Duke
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—ABSTRACT-

Effects of pre— and post—fluoride
treatments on the shear bond strength
of dental bracket

Yu-Kyoung Yang, DDS

Department of Dental Biomaterials Science,

Graduate School, Seoul National University

(Directed by Professor Bum-Soon Lim, PAD.)

In recent years, regular application of topical fluoride agents in
children has been increased for preventive procedure. So, lots of teeth
could be somewhat fluoridated before orthodontic treatments. Fluoride
has been used for a prophylactic agent to prevent white spot lesions
and enamel demineralization during orthodontic treatment.  However,
controversial results about the effect of topical application of fluoride on
bracket bond strength have been reported. The purpose of this study is
to evaluate the effects of the periodic topical fluoride application before
(APF gel) and after (fluoride varnish) bracket bonding, on the shear
bond strength of orthodontic brackets bonded to bovine.

Eighty permanent mandibular incisors of bovine with whole enamel
and no decalcification, cracks, or fractures were used. After being
extracted, the teeth were kept in a 0.1 % tymol solution for disinfection

_30_



for 1 week. Forty bovine teeth were untreated (CTL, EXP-1), and 40
teeth were pre—treated with 1.23 % APF gel about 14 times during 28
days (EXP-2, EXP-3), and XRD analysis was performed to detect the
formation of new crystal. After orthodontic bracket adhesion, each
experimental groups were divided into 2 subgroups. One subgroup was
untreated (CTL, EXP-2) and stored in deionized water (37 C) for 28
days, and the other subgroup was treated with fluoride varnish for 4
times during 28 days (EXP-1, EXP-3). SBS test and ARI evaluation
were performed, and the data were analyzed using Newman-Keuls
multiple comparisons test (p=0.01).

Calcium fluoride as well as fluorapatite crystals were formed on the
bovine surface after periodical APF gel treatment. Pre-treatment with
APF gel caused significant decrease of bond strength and different ARI
scores compared to the control group. Post-treatment with fluoride
varnish after bracket bonding resulted in significant decrease of bond
strength also, however, the strength was higher than the clinically
recommended values (6 -8MPa). Both pre-treatment and post-treatment
with fluoride agents showed similar SBS and ARI score to the groups
with only pre-treatment and no further worsening was observed.
Therefore, the post-treatments of fluoride can be suggested after
bracket bonding for reduced caries and white spot formations with
maintaining proper bonding durability.

Key words: APF gel, fluoride varnish, bovine, bracket, shear bond

strength, adhesive remnant index
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